In a retrospective survey of 34 patients with primary hyperparathyroidism (HPT), 18 (53%) complained of musculo-skeletal symptoms during the 12 months before the diagnosis was made and 9 (26%) attended at some time for either a rheumatological or orthopaedic consultation. Myalgia was the most frequently reported symptom which occurred in 41% of patients. Arthralgia, mainly affecting the large joints was present in 11 (32%) patients, 2 of whom had an erosive synovitis mimicking rheumatoid arthritis.
Introduction
Primary hyperparathyroidism (HPT) is now thought to be a relatively common condition with an estimated prevalence of around 0-1% in adults (Watson, 1974) . Renal symptoms are by far the commonest form of presentation although musculoskeletal complaints, usually diffuse aches and pains, occur in 14-16% of cases (Watson, 1974;  Pyrah, Hodgkinson and Anderson, 1966) . Several authors have drawn attention to specific rheumatic disorders in HPT, which include an erosive arthritis (Bywaters, Dixon and Scott, 1968; Resnick, 1974) , periarticular calcification with inflammation (Zvaifler, Reefe and Black, 1962) and co-existing gouty arthritis (Scott, Dixon and Bywaters, 1964) . However, the true incidence of these and other rheumatic conditions associated with HPT remains unknown as most series have either consisted of selected case reports or have been confined to one particular aspect ofjoint disease such as chondrocalcinosis (Glass and Grahame, 1976) . The purpose of this study was to examine the overall frequency and nature of rheumatic disorders in a group of patients with HPT presenting to a district general hospital, and also to determine the effect of treatment.
Patients and methods
The hospital records of 34 patients with proven primary HPT who presented to the Salisbury Group Hospitals in the 10 year period [1972] [1973] [1974] [1975] [1976] [1977] [1978] [1979] [1980] [1981] [1982] Pre-existing medical conditions were present in 6 patients of whom one had an established diagnosis of seropositive rheumatoid arthritis (RA). This patient had an apparent deterioratiqn of her rheumatoid disease with a marked decrease in grip-strength recordings which coincided with the development of hypercalcaemia. However, for the purpose of this study, the worsening of joint symptoms and the presence of bone erosions on X-ray were judged to be solely due to rheumatoid arthritis. One patient had co-existing thyrotoxicosis, diabetes mellitus and a carcinoid tumour. Thyroid disease was present in a further 2 patients and the remaining 2 had coeiac disease and discoid lupus erythematosus respectively.
Musculo-skeletal symptoms (Table 1) Myalgia was the most common rheumatic symptom and occurred in 14 (41%) patients. In virtually all cases, the muscle pains affected the proximal muscles of both the upper and lower limbs. In 3 patients, the combination of shoulder pains, upper arm tenderness and malaise led to a provisional diagnosis ofpolymyalgia rheumatica before the discovery of hypercalcaemia. However, all 3 subjects were below 55 years of age and in none was the erythrocyte sedimentation rate (ESR) raised. Proximal muscle weakness was present in 10 (29%) patients and was usually associated with myalgia. The occurrence and severity of muscle symptoms did not correlate with the degree of hypercalcaemia. 
Radiologicalfindings
X-rays were available for review in 21 patients. Twenty patients had hand X-rays and abnormalities were seen in 8 (Table 2) . Subperiosteal resorption of the phalanges was an uncommon feature, being present in only 2 cases. Multiple bony cysts suggesting osteitis fibrosa cystica were seen in one patient. Five out of the seven patients with pains in the knees had X-rays of these joints; chondrocalcinosis (Fig. 1) was visible in two. (Fig. 2 ). An initial diagnosis of rheumatoid arthritis was made and the patient was treated with aspirin. One month later, she was admitted with pain and instability of the right knee which, on X-ray, showed upward displacement of the patella with calcification in the inferior patella ligament (Fig. 3) 
Discussion
This study emphasises the frequency with which rheumatic complaints occur in HPT. Although the survey was retrospective, it was possible to substantiate the accuracy of case notes by postal questionnaire in 22 of the 28 patients still alive. Furthermore, 10 patients with articular symptoms as their main complaint have been followed up personally by the author. Diffuse muscle and joint pains predominated, but a small proportion of patients presented with musculo-skeletal manifestations which were initially difficult to distinguish from other rheumatic diseases. The association of an erosive arthritis is well recognised and may simulate rheumatoid arthritis (Bywaters et al., 1968; Resnick, 1974) . Furthermore, HPT and rheumatoid arthritis may coexist (Lipson and Williams 1968; Crisp, Helliwell and Grahame, 1982) with an apparent worsening of the rheumatoid process suggesting a possible adverse effect of excessive PTH. Bywaters and his colleagues (1968) described 3 patients who presented with erosive bone disease and knee effusions. Histology of these erosions showed subchondral bone microfractures and collapse and it was suggested that the effusions were a consequence of traumatic synovitis. However, in a further 19 cases briefly reported in the same series, 5 patients had ESR values of greater than 20 mm/hr. In this study, both the patients with bone erosions had an elevated ESR and in one a synovial biopsy showed changes of a chronic synovitis, suggesting an inflammatory element in the pathogenesis of these lesions. Ligament or tendon calcification with avulsion, which developed in one patient, has been noted previously (Preston and Adicoff, 1962) and is most likely due to bone resorption at the sites of attachment rather than the deleterious effect of PTH on these structures.
The reported incidence of muscle disorders in HPT varies considerably. In one prospective study , Patten et al. (1974) found weakness, fatiguability and muscle atrophy in 14 out of 16 patients. In addition, 6 patients complained of muscle pains. As in the present study, the severity of muscle symptoms bore no relation to the serum calcium levels and all patients described a subjective improvement within a few days following parathyroidectomy. A major finding on muscle biopsy was of atrophy of muscle fibres suggesting an accompanying neuropathic lesion. Others (Frame et aL, 1968) , have reported muscle necrosis with an inflammatory infiltrate consistent with myositis.
Chondrocalcinosis has been reported in up to 40o of patients with HPT and may account for the arthralgia experienced by some subjects. Glass and Grahame (1976) found that only 2 out of 12 patients with joint symptoms improved following parathyroidectomy and that in some cases symptomatic chondrocalcinosis first appeared some time after operation. The reason for this is unclear, although the later development of chrondrocalcinosis does not seem to be related to pre-operative serum calcium levels (Pritchard and Jessop, 1977) . Acute synovitis due to pyrophosphate arthropathy is considered to be a rare phenomenon (Glass and Grahame, 1976; Pritchard and Jessop, 1977) but may be precipitated by parathyroidectomy (Bilezkian et al., 1973) .
There have been several reports of hyperuricaemia and gout in HPT. In one series of 12 patients, 11 were hyperuricaemic and 5 had clinical gout (Scott, Dixon and Bywaters, 1964) . In not all cases was hyperuricaemia explicable by renal impairment and it was suggested that calcium deposition within the renal tubules was responsible for impaired uric acid secretion. Subsequently Grahame, Sutor and Mitchener (1971) were able to demonstrate the deposition of calcium pyrophosphate crystals in the renal substance of a patient with HPT. Only one case of carpal tunnel syndrome and HPT has been reported previously in a patient with extensive chondrocalcinosis of the wrist (Weinstein, Dick and Grantham, 1968) . Both patients reported here had no radiological evidence of chondrocalcinosis, suggesting a purely fortuitous relationship between the 2 conditions. Lastly, it is of interest to note that the co-existence of thyroid disease and carcinoid tumour with HPT has been previously described (Ackerman and Arribas, 1976; Samaan et al., 1975) .
In conclusion, the recognition of the rheumatic manifestations of HPT is of some importance as many of the symptoms are curable by parathyroidectomy. HPT deserves consideration in the differential diagnosis of musculo-skeletal conditions.
